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FLORIDA  UKESYOHB 

The  everglades  of  southern  Florida  are  muoh  the  same  today  as  the 
eentral  portion  of  the  peninsula  was  when  the  limestone  whioh  now  under¬ 
lies  the  land  was  being  formed.  Of  course,  at  that  time  the  greater  por¬ 
tion  of  Florida  was  still  under  water  of  comparatively  shallow  depth. 

The  dinosaurs  had  long  since  disappeared  from  the  faoe  of  the  earth 
and  suoh  weird  creatures  as  the  three- toed  horse,  dire  wolf,  humpless 
camel,  pigmy  rhinoceros,  musk  deer  and  giant  wart  hog  roamed  the  island 

hammooka  or  swam  the  narrow  channels  of  the  peninsula. 

The  water  at  no  place  approached  the  great  depths  of  the  Gulf  of 
Mexico  on  one  side  or  the  Atlantic  Ocean  on  the  other  because  beneath  it 
lay  the  Florida  plateau,  part  of  that  undent  continent  of  ipalaohia 
whioh  connected  the  Allegheny  regions  with  the  Yucatan  peninsula  and 
South  America  in  earliest  geological  times.  The  Florida  plateau  was 
st ill  subsiding  and  most  of  the  limestone  was  deposited  on  a  sinking 
ocean  floor,  which  aooouuts  for  the  extreme  thickness  of  the  waving  strata 
of  limestone  whioh  underlie  the  land  in  some  places  to  the  depth  of 
1*000  feet  or  more. 

Streams  coming  down  from  the  Piedmont  plateau  to  the  north  brought 
the  mineral,  ealoite,  or  calcium  o&rbonute  in  solution  and  this  was 
pioked  up  by  the  sea  water  and  deposited  upon  the  shallow  sea  bottom  to 
form  limestone.  This  fine  mass  of  ealoite  in  the  sediment  of  the  ocean 


A 


' 


y 

"  >v 


. 


. 


\ 


. 


1  « 

« 


\ 


floor  oemented  shells  and  othor  oaloareous  matter  on  the  bottom  into 
•olid  layers  of  limestone.  Lime- seo re ting  algae  added  their  portion, 
and  when  finally  the  land  began  to  rise  again  after  aeons  of  submergence, 
streams  washed  out  the  surface  limestone  and  deposited  it  in  wide  layers 
along  the  shores. 

Immediately  preceding  the  i^uartenary  period  of  glacial  and  modern 
times  was  the  tertiary  period  01  four  geological  ages,  beginning  with 
the  Eocene  and  ending  with  tho  Pliocene.  It  was  during  this  tertiary 
period  that  the  limestone  deposits  were  laid  upon  the  basement  rooks  of 
the  Florida  plateau,  that  anoieut  land  which  sank  into  the  sea  when  the 
world  was  young.  Florida  lay  under  the  sea  in  ilooene  times  and  it  was 
then  that  the  oldest  bed  of  limestone,  anown  as  the  Ooula  strata,  was 
laid. 

Meanwhile  the  dome  of  Ocala  limestone  which  outcrops  upon  the  sur¬ 
face  at  some  spots  in  osntral  Florida  began  to  rise  from  the  sea  and 
during  the  next  two  ages  of  Oiigooene  and  early  Miocene  times,  the  penin¬ 
sula  was  partly  dry  land,  whioh  sen*  again,  however,  in  a  second  submur- 
genoe  during  the  latter  part  of  tue  Miocene  age  when  the  limestone  strata 
known  as  Hawthorne  formation  was  deposited. 

. '  ■  \ 

The  uplift  of  the  land  was  resumed  at  the  close  of  Mioosns  times 

and  has  continued  ever  since  with  the  result  that  much  of  the  upper  layer 
of  ffcwthorne  formation  has  been  oarrled  away  by  surface  streams,  it  was 
while  Florida  was  partly  dry  in  Oiigooene  and  early  Miocene  ages  that  the 
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thin  and  sparse  limestone  strata  oalled  the  Tampa  formation  was  depos¬ 
ited  in  shallow  bays  and  estuaries  of  the  peninsula. 

formation  of  Florida  limestone  beds  has  not  been  uniform  for  the 
reason  that  an  arm  of  the  Gulf  oi  Mexico  might  have  covered  one  part  of 
the  peninsula  while  another  portion  of  the  opposite  side  was  under  water 
from  the  Atlantic  Ocean.  Thus  limestone  deposited  in  both  pfaoos  would 
have  been  contemporaneous  although  of  difierent  characteristics*  For 
this  reason,  some  deposits  may  have  been  assigned  different  names  and 
periods  while  basically  the  some.* 

All  different  limestones  have  one  property  in  common*  They  consist  , 
ohisfly  of  cal cite  or  calcium  carbonate  (CaCo^j.  Lime  when  ohemioally 
pure  consists  of  the  oxide  of  oaloium  (CaO)  whloh  is  very  motive  and 
therefore  seldom  found  in  native  state  outside  some  oompound.  usually 
calcium  carbonate,  whloh  is  formed  through  the  mixture  of  carbon  dioxide 
(CO )  with  lime. 

£  e 

Pure  lime  is  not  readily  soluble  in  water  unless  the  water  is  oharged 
with  carbon  dioxide  so  as  to  form  oarbonlo  aoid.  /H  0  plus  CO  equals 
h  CO  (oarbonlo  add)/*  Rainwater  absorbs  oar  bon  dioxide  from  the  air  and 
forms  oarbonlo  acid  while  surfaoe  drainage  oomes  in  oontaot  with  decaying 
vegetable  matter  in  the  soil  to  fora  carbonic  aoid.  when  rain  or  drainage 
water  encounters  calcium  carbonate  in  the  soil*  the  water  takes  the  oaloite 
into  solution  as  oaloium  bicarbonate.  plus  CaCO^  equals  CaH^(CO^)g 


•  Twentieth  Annual  Report.  Florida  Geological  Survey,  pp.  37-35 
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(oaloium  bicarbonate)^.  The  ealoiua  bioarbonate  ie  delivered  by  sur¬ 
face  streams  to  the  ooean  where  the  oaloite  it  oontains  Is  deposited 
as  limestone. 

Galoite  is  precipitated  when  sea  water  becomes  supersaturated  with 

a 

oaloium  bicarbonate  or  it  is  deposited  by  lime- seer etlng  organisms  in 
the  water,  a  iarfee  portion  ox  the  limestone  deposits  probably  eaae  from 
shellfish  dying  and  dropping  their  shells  upon  the  bottom,  but  moot  of  it 
was  and  still  is  being  formed  in  the  shallow  tropioai  seas  around  the 
aouthern  tip  ox  Florida  and  the  Bahamas  through  ohemieal  preoipitation  of 
oaloium  oarbonate. 

There  are  three  processes  of  ohemieal  preoipitation  of  lime  in  sea 
water,  viz.  (a)  through  oontaot  with  other  ohemieal  oompounds.  (b)  from 
the  sun's  heat,  and  (o)  through  aetion  of  baoteria. 

\ 

In  the  first  instance,  streams  beoome  so  saturated  with  lime  that 
they  no  longer  have  any  excess  of  oarbon  dioxide  to  servo  as  a  solvent 
for  the  limestone  (C&COg).  As  soon  as  the  stream  enters  the  sea,  the 
water  takes  in  solution  certain  chlorides  and  sulphates  like  salt  and 
gipsum  which  are  present  in  the  sea  and  more  soluble  than  limestone, 
some  of  whioh  is  precipitated  although  the  water  remains  saturated  with 
oaloium  bicarbonate. 

Only  a  light  rise  in  temperature  from  the  sun's  heat  or  any  violent 
agitation  of  the  water  like  a  hurricane  is  suffiolent  to  liberate  oarbon 
dioxide  from  sea  water.  The  waters  around  southern  Florida  are  eonstantly 
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receiving  from  the  surface  streams  largo  amounts  of  oarbonates  with 
whioh  they  ara  already  saturated  so  that  whan  any  a&rbon  dioxide  at  all 
is  driven  off  from  the  sea  water  It  beeomes  supersaturated  and  preoipi- 

e  / 

tates  oalolum  oarbonate. 

Evaporation  of  the  sea  water  through  the  sun's  rays  aeoompllshes 
the  same  results  by  leaving  it  supersaturated  with  insoluble  oaloite,  al¬ 
ways  the  first  to  be  preoipitated  although  in  oase  of  any  considerable 
evaporation  the  preoipitatien  of  salt  and  other  minerals  far  outweighs 
that  of  oaloite. 

In  the  preoipitation  of  oaloium  oarbonate  through  notion  of  baoteria, 
it  has  been  found  that  there  are  present  in  the  sea  around  southern 
Florida  and  the  Bahamas  baoteria  which  thrive  upon  organio  matter  in  the 
mud  on  the  bottom  and  oonvert  nitrates  into  ammonia*  addition  of  any 
strong  alkali  like  ammonia  to  sea  water  will  precipitate  oaloium  oarbonate. 

The  sea  weeds  use  oarbon  dioxide  just  like  land  plants*  the  only 

i 

difference  being  that  one  absorbs  it  from  the  water  and  the  other  takes 
the  oarbon  dioxide  from  the  air.  Withdrawal  of  oarbon  dioxide  from  the 
water  releases  oaloium  oarbonate  whioh  settles  to  the  bottom  to  fora 
limestone.* 

The  Ocala  limestone  underlies  all  of  Florida  with  the  possible  ex- 
oeptlon  of  the  extreme  western  part  of  the  State.  The  dome  of  Ooala  lime- 

•  A  Preliminary  Report  of  Limestones  and  Uarls  of  Florida. 

Stuart  Uossom.  pp.  36-51. 
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•tea*  lies  at  or  near  the  surfaoe  throughout  an  area  approximately  150 

S 

Tail**  long  by  60  ailea  wide,  extending  from  Laoooohee  on  the  south  to 
Ellaville  on  the  north  and  from  Oeala  and  alaohua  on  the  east  to  the  Gulf 
of  Mexloo  on  the  west.  This  area  borders  the  Gulf  of  Mexico  from  Homosassa 

to  the  mouth  of  Stelnhatehee  River.  It  is  only  in  this  dome  area  that  the 

« 

Oeala  limestone  is  near  enough  to  the  surfaoe  to  quarry* 

The  Oeala  limestone  oomea  near  the  surfaoe  or  outorops  in  several 
•mailer  domes.  Cne  of  these  extends  westward  from  the  Chattahooohee 
River  about  50  miles  and  southward  from  the  Alabama  line  to  Marianna* 
comprising  chiefly  what  is  Jaolcson  County.  This  area  adjoins  muoh  larger 
outorops  of  Ooala  limestone  in  Georgia  and  Alabama  and  smaller  patches  of 
it  have  been  disoovered  at  Ounoan  on  the  Chattahoochee  River  above  West- 
vill*  and  along  the  Alabama  line.  ( 

A  peculiarity  of  the  region  where  Ooala  limestone  lies  near  the 
surfaoe  is  that  there  are  few  streams,  for  muoh  of  the  drainage  passes 
through  underground  channels.  Shallow  depressions,  sinks,  ponds  and 
lakos  aro  numerous  throughout  the  region,  however.  The  Ooala  limestone 
dome  area  is  generally  of  low  relief  exoept  where  hilly  sootions  have 
been  proteoted  from  erosion  by  sand.  The  altitude  of  the  dome  area  ranges 

from  sea  level  on  the  coast  of  the  Gulf  of  Mexico  to  about  150  foot  above 

sea  level  west  of  Coala  and  at  Lee's  Mound  near  Crystal  River. 

The  Ooala  limestone  is  not  of  uniform  thickness.  It  extends  as  far 

west  as  the  Tombigbee  River  in  Alabama  where  it  is  little  more  than  SO 
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fset  thiok  and  merges  with  a  ©lay  formation,  also  of  the  upper  Eooene 
period.  It  extends  north  into  Georgia  as  far  as  Albany  where  it  is  about 
300  feet  thiok.  In  the  peninsula  part  of  Florida  it  is  around  500  feet 
thiok.  The  base  of  the  Qoala  formation  is  so  deeply  buried  that  under* 
lying  deposits  have  never  been  examined  although  it  is  believed  that  these 
are  an  earlier  series  of  limestones  of  ftooene  age.  Hear  Marianna  it  is 
overlaid  by  what  is  known  as  the  Marianna  deposit  of  limestone. 

The  Ooala  limestone  is  the  best  material  for  road  building  in  the 
State.  It  is  somewhat  softer  than  the  ideal  rook  for  road  building  but 
it  binds  well  and  when  surfaced  with  suitable  material  makes  a  fairly 
durable  road,  it  ranges  in  oolor  from  pure  white  to  oream  or  yellow  and 
in  texture  is  usually  granular.  Sometimes  it  oonsists  of  a  loosely  oo- 
herent  mass  of  tiny  shells  and  Is  so  porous  that  water  peroolates  freely 
through  It.  Sven  the  harder  kinds  are  pervious  to  water,  and  the  free 
circulation  of  water  has  faoilitated  solution  of  the  rook.  Sink  holes, 
often  filled  with  other  materials,  lead  downward  from  the  surface  and 
oonneot  with  underground  passages.  In  ohsmio&l  composition  as  well  as 
physical  oharaeteristios,  Ooala  limestone  is  remarkably  uniform.  It 
oonsists  almost  entirely  of  oaloium  e&rbonate  and  often  contains  few 
impurities. 

»  . 

The  limestone  for  road  material  or  lime,  is  quarried  at  a  number 
of  plaoes. 

There  are  several  formations  of  limestone  of  Gligooen©  and  Miooene 
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age  overlying  the  Ocala  bode.  The  tfarianna  strata  ia  defined  as  the 

f' 

white  limestone  overlying  the  Coala  limestone  around  Uarianna.  It 
probably  does  not  exoeed  50  feet  in  thickness.  The  formation  appears  to 
be  entirely  looking  in  the  peninsula  which  probably  stood  above  water 
while  the  Marianna  deposit  was  being  laid.  The  softer  and  purer  parts 
of  Marianna  limestone  when  freshly  exposed  ean  readily  be  out  by  saws 
into  blooks  that  harden  into  durable  building  material.  It  Is  used 
principally  in  eonstruotion  of  ohimneys  and  therefore  has  eons  to  be 
known  as  "ohioney  rook." 

The  Thmpa  limestone  oooupies  three  large  areas  and  a  few  small  out¬ 
lying  patches.  The  typioal  area  lies  principally  In  Hernando,  Pasoo  and 
Hillsborough  Counties  but  extends  beyond  them  for  short  distances  into 
Cltrue  and  Sumter  Counties.  It  Is  more  variable  in  oolor  and  texture  than 
Oeala  limestone.  Several  outliers  of  the  Tampa  limestone  rest  upon  the 
Ooala  formation  near  Kendriok  and  between  Lowell  and  Spare  in  Harion  County. 
* 

The  Hawthorne  formation  appears  to  rest  upon  the  Tampa  limestone  al¬ 
though  at  many  plaoes  in  the  peninsula  the  Tampa  strata  is  laoking  entirely 
and  the  Hawthorne  rests  direotly  upon  the  Ooala  limestone. 

There  were  38  stone  quarries  operating  in  Florida  in  1937,  with  a 
total  produotion  of  1,600,350  short  tons  valued  at  ifl, 408, 749.  Heedless  to 
say,  these  were  praotioally  all  limestone  quarries.  Limestone  is  the  most 
widely  used  of  all  building  stones  in  the  United  States  but  very  little 
dimension  stone  is  quarried  in  Florida  where  nearly  all  production  is 
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orushed  stone*  The  Indiana  distrlot  furnishes  approximately  45  per 
cent  of  tho  limestone  used  for  building  purposes  in  the  United  States. 

Thirty-two  aotive  plants  xa  Florida  produoed  1,551,620  tons  of 
orushed  lime rook,  worth  >1,212,625,  in  1937.  during  the  same  period, 
2,757  plants  throughout  the  United  States  produoed  95,565,690  tons  of 
orushed  limestone  worth  066,59*.,;>Ofc .  There  were  only  four  quarries  pro¬ 
ducing  limestone  for  building  purposes  in  the  State  in  1957.  Their  pro- 
duotlou  amounted  to  5,450  tons,  valued  at  >102,586.  There  were  three 
plants  in  the  State  producing  lime  from  limerook.  Their  total  sales  for 
1937  were  19,008  tone  worth  >177,929. 

Limestone  is  more  extensively  used  than  all  other  stones  because 
it  is  widely  distributed,  oan  be  quarried  at  moderate  oost  and  forms  a 
necessary  ingredient  of  many  oommeroial  products.  It  constitutes  72  per 
oent  of  all  orushed  and  broken  stone  used  in  the  United  States.  There 
has  been  a  large  gain  in  the  use  of  agrioultural  limestone. 

In  1937  uses  to  whioh  Florida  limestone  were  put  were  as  follows: 
Riprap,  2,850  tons  valued  at  *1,755;  oonerete  and  road  metal,  1,299,410 
tone  valued  at  *1,046,950}  railroad  bailaat,  59,650  tons  valued  *47,872) 
agrieulture,  49,300  tons  valued  at  $63,965;  all  other  uaes,  110,360  tons 
valued  at  $30,265.  * 

Limestone  is  one  of  Florida's  most  abundant  minerals  and  a  valuable 


*  Minerals  Yearbook,  1938,  pp.  1016-1044. 
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contributor  to  the  total  value  of  mineral  output*  This  was  especially 
the  oaee  during  the  period  of  great  activity  in  road  construction  in 
1926  when  produotion  roaohed  a  peak  of  6,572,670  tons  worth  $7,177,568. 

Its  earliest  use  in  Florida  was  as  a  building  stone  as  is  attested 
by  the  stability  and  durability  of  Spanish  forts*  missions  and  other  early 
structures  along  the  east  eoast.  Limestone  was  also  burnt  for  mortar 
from  earliest  Spanish  days. 

Florida  has  one  cement  plant  utilising  limestone  of  the  Tampa  forma¬ 
tion.  The  Florida  Portland  Cement  Company  has  a  modern  plant  at  Tampa* 

The  limestone  this  company  uses  in  the  manufaeture  of  oement  is  obtained 
from  a  large  quarry  10  miles  nortn  of  Brooksville  and  the  clay  comes 
from  the  same  violnity*  Use  of  limestone  in  the  pulp  and  paper  mills  is 

one  of  the  miscellaneous  uses  that  is  showing  a  substantial  increase  in 

\ 

recent  years. 

There  were  Wee  plants  putting  out  agricultural  limestone  in  Florida 
in  1933*  These  were  the  Dixie  Lime  Product*  Company  of  Ocala  with  quar¬ 
ries  at  Zuber*  Naranja  Hook  Company  at  Saranja  and  the  Oakhurst  Lime 
Company  of  Ooala. 

Modern  scientific  farming  has  brought  about  the  use  of  lime  as  a 

fertiliser.  It  has  been  found  that  the  applioation  of  lime*  either  in 

J 

the  form  of  raw  limestone*  hydrated  lime  (Cu(GH  )  0r  quicklime  (C&u), 

MP 

will  neutralise  the  aoid  oontent  in  certain  acid  soils  and  benefit  a  great.* 
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variety  o f  orops.  Thar®  has  been  some  controversy  about  what  Is  the  best 

form  of  line  to  use,  agricultural  lime  is  produced  at  Ooala  by  simply 

* 

pulverising  the  soft  limestone.  The  produot  is  distributed  through  north 
Florida  and  southern  Georgia, 

o 

■hen  limestone  is  baked  or  heated  to  a  temperature  of  about  900  Co, 
earbon  dioxide  is  driven  off  in  gaseous  form  leaving  pure  line,  known 
oonaeroiaiiy  as  lump  lime  or  quicklime.  If  quioklime  is  allowed  to  re¬ 
main  exposed  to  the  air  for  a  sufficient  length  of  time,  it  will  crumble 
to  a  powder  owing  to  the  absorption  of  moisture  from  the  air,  forming 
oaloium  hydroxide  (Ca(OH)  *  i,  e«  air-slaked  or  hydrated  lime. 

Among  the  plants  produoing  building  stone  in  Florida  in  1935  were 
the  Florida  Travertine  Corporation  of  Braaenton  with  quarries  near  Manatee) 
C.  Ed  de  Brauwer  of  Miami,  with  quarries  at  quarry  key;  Misner  industries, 
Inc.  with  quarries  near  Sllenton  and  fennsuoo  Faming  Company,  Hialeah, 

The  Cummer  Lumber  Company  of  Jacksonville  produces  praetioally  all 
the  railroad  ballast  and  riprap  from  it*  quarry  at  Kendriok,  Other  uses 
inolude  stones  for  curbing,  flagging  and  paving  as  well  as  rubble  stone. 
The  Dixie  Lime  Produo ts  Company  of  Ooala  and  the  Miami  Lime  and  Chemieal 
Company  make  oommeroi&l  lime  from  limestone. 

Among  those  quarrying  limestone  for  road  material  and  oonorete  aret 
Atlas  Rook  Company,  Miami;  Camp  Concrete  Company  of  Ooala  with  quarries 
near  Brooksville;  Cummer  Lumber  Company;  Dixie  Lime  Produots  Company; 
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Marianna  Llrr.o  nroduots  Company  nuth  querriss  near  Mariannes.  and  Cotton- 

i  - 

dale;  Maude  Ojas  Rook  Company  of  OJusj  Coala  Limerook  Corporation  with 
'uarriaa  at  flewborry  and  Coala- T*upa  Litadrook  Company  with  quarries  at 
York.  The  Standard  Sock  Company  of  itomaton  hat  a  quarry  at  Standard 
where  limeroek  is  quarried  for  miscellaneous  uses*1* 


•  Florida  State  Geological  uireey,  Twenty- thi rd  and  twenty- fourth 
editions,  1920-48. 
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